The prevalence of the syndrome of ACTH -ADH discharge in Japan was studied by means of a questionnaire to all members of the Japanese Society for Pediat ric Endocrinology.
ypertension
and psychotic depression, five cases (10 .8%) did not have hypertension . Association of autonomic symptoms was common (85%) . Laboratory data showed a consistent rise in ACTH and ADH at the initial phase of the attack , whereas hyponatremia did not occur in 30% of patients. Elevation of plasma norepinephrine and a concomitant decrease of dopamine were also constantly found. Eleven (26.8%) of 41 cases had an abnormal EEG , showing high voltage slow bursts. A wide variety of drugs was used for treatment , but the most effective were anticonvulsants, especially phenytoin, while antagonists of catecholamine were only transiently effective .
These data indicate that (1) the syndrome of ACTH-ADH discharge is a fairly common disorder in Japan, (2) it is a quite different syndrome from cyclic vomiting in childhood , (3) the symptoms last for a long time, in some cases beyond adolescence , and (4) the most effective drugs are anticonvulsants. It is suggested that this syndrome may be due to periodic epileptic discharge in the hypothalamus involving paraventricular CRH-and ADH-neurons and the emetic center in the medulla.
Introduction
In 1980, we described a nine-year-old girl who had had recurrent attacks of vomiting , hypertension, and psychotic depression for the past year [1] . The attacks lasted for four to five days and subsided spontaneously , but recurred again with a cycle of 10 to 14 days . At the initiation of the attack, excessive discharge of ACTH and ADH was observed , followed by hypercortisolemia and hyponatremia.
Plasma norepinephrine (NE) Vo1.2/No.1 SATO and epinephrine (E) were also increased , while dopamine (DA) was decreased [2] . These changes in plasma and urinary catecholamines were associated with a parallel change of plasma prostaglandin E2 (PGE2) [3] . By 1984, I had observed another 5 cases of similar periodic attacks. The syndrome apparently resembled so-called cyclic vomiting, but was different in several points , which were discussed in detail in the previous paper [4] .
Briefly, the previous descriptions of cyclic vomiting may be summarized as follows. This syndrome (which is not a disease entity) begins in the early years, though not in the infancy, of emotionally unstable children. Their parents often have a variety of family problems and some history of migraine.
The attacks of vomiting range in occurrence from two to three times a year to as often as once a month. An associated ketosis is present during the episodes, as characterized by acetonemia and ketonuria.
During vomiting spells the children are withdrawn or very irritable. After two to six days, the episodes disappear with a spontaneous and often rapid recovery. Attacks seem to become less frequent as the child approaches puberty, and after puberty they disappear [5] [6] [7] . In contrast, the age of onset in our patients is younger, the periodicity of attacks is more regular, vomiting is more frequent, and the unique features of hypertension and hyponatremia are present. I therefore reported them as a new syndrome of ACTH and ADH discharge [4] .
Our description of the syndrome, however, was based only on the six patients we had examined, and since then several patients with this syndrome have been reported at the annual meeting of the Japanese Society for Pediatric Endocrinology [8, 9] . This suggests that the syndrome is not rare in Japan, but to date the exact incidence is unknown. In this study we tried (1) to clarify the prevalence of the syndrome in Japan, and (2) to elucidate the entire clinical spectrum of the syndrome in a greater number of patients.
Patients and Methods
In March 1992, I sent a questionnaire to all members of the Japanese Society for Pediatric Endocrinology (number 1040) , and asked whether they had observed patients with this syndrome;
if so, I asked them to inform me of the name and affiliation of the doctor who had examined them.
In the next step, individual clinical data were requested in detail: the initial of the patient, age, sex , birthday, age of onset, duration of attack , period of cycles, signs and symptoms during attack, laboratory data during attack and attack-free period, findings of EEG, brain CT and X-ray examination of gastrointestinal tract, and efficacy of the treatments.
The doctor's opinion on the etiology of the syndrome was also asked.
The criteria of the diagnosis were as follows: (1) recurrent attacks of vomiting , hypertension and psychotic depression lasting over two days with a regular periodicity of two to four weeks, (2) a burst of ACTH and ADH release at the initiation of the attack , and (3) no organic or functional abnormality in the attack-free period.
In this study, however , the diagnosis of the patients was dependent on the doctor's judgement, and I excluded my own opinion on individual cases as far as possible, because this study aimed to explore any unexpected profile of the syndrome . However, the minimum criteria must be satisfied: recurrence of at least three attacks of vomiting lasting several days during a 12 month period, which was derived from the clinical picture of our three patients after adolescence.
According to this , two patients, one diagnosed on a first single attack and another having attacks only once a year , were excluded from the data . Our own six cases described previously were also excluded from the data in order that we might use them as the prototype of the syndrome . In evaluating the efficacy of treatment , judgement was also entirely based on the clinical impression of the ACTH-ADH Discharge in Japan doctors. It appears that the risk of under -or overestimation is minimal , since the doctor has repeated chances of evaluating the efficacy of a drug by the recurrent nature of the disorder.
Results
On the first inquiry, 107 answers were obtained (10.3%). Of these, 102 members (95.3%) knew the syndrome and 52 had clinical experience of treating patients with the syndrome (51%). After excluding duplicated cases by means of initials and birthdays, the total number of the patients amounted to 91: 56 typical and 35 suspected cases, based on the doctors' judgement.
Answers to the second questionnaire could be obtained on 46 cases. The following analysis was made in these patients.
Age distribution
Age of patients was widely distributed from one to 15 years of age; peak incidence was at eight years ( Fig. 1) . However, the age of onset shifted towards infancy and young Male to female ratio was approximately 1:1. Duration of the attack was variable, from two to 14 days (mean, five days) . Periodicity of the attack was also individually variable; average was four weeks. Table 1 , eight patients (17. 4%) had various diseases of congenital origin. Despite surgical correction of gastrointestinal anomalies such as esophageal atresia, pyloric stenosis, hiatus hernia and gastric teratoma, attacks of vomiting persisted in these patients. Mental retardation of unknown etiology was observed in three patients.
Underlying diseases and complications As indicated in

Signs and symptoms
The triad of the syndrome was vomiting , hypertension and psychotic depression ( Table  2 ). Vomiting and psychotic symptoms Table 1 . Underlying diseases and associated anomalies (depression, somnolence or irritability) were present in all of the patients, but 10% did not show systolic hypertension above 130 mmHg . In addition to the triad , most patients showed autonomic symptoms, such as erythema , itching, hypersalivation, perspiration , or bronchial hypersecretion.
Laboratory
data At the initiation of the attack , a burst of ACTH and ADH release was observed in all patients ( Table 3 ), but hyponatremia below 135mEq/L was present in only 32 cases (69.6%). Plasma norepinephrine and epinephrine levels were also elevated in all patients during the attack, whereas plasma dopamine was depressed.
EEG was examined in 41 patients during the attack-free period. High voltage slow bursts were noted in 10 patients and occipital spike in one; thus , the presence of EEG abnormality was estimated to be 26 .8 %. Three of 41 patients examined by brain CT scan showed an expanded subarachnoidal space.
Efficacy of drugs
In Table 4 , the effectiveness of various drugs against the attack is listed . The drugs in the upper group were considered to be effective in a single dose; all of them are anticonvulsants and the rate of efficacy was approximately 50%. The middle group consists of drugs that were transiently effective or effective only with combined medication . Suppression of the attack could not be attained by these treatments.
Drugs in the lower group were judged to be ineffective .
Discussion
The present survey indicates that the syndrome of periodic ACTH and ADH discharge is a fairly common disorder in infancy and childhood.
This and our previous studies [4] revealed approximately 100 patients at present in Japan.
Although the questionnaire was sent only to the members of the Japanese Society for Pediatric Endocrinology, the long natural history and intractability of the syndrome make it possible to increase the chance of detecting patients.
Therefore, the actual number of patients in Japan may not be greatly different from this figure. Fortunately, I could obtain individual data from half of these patients, which revealed a broader spectrum of the syndrome than the previous cornposite.
The age of onset is during infancy or young childhood, and the attacks last after adolescence in some cases; therefore, the ages of the patients are widely distributed . This age distribution is in sharp contrast to that of cyclic vomiting, which generally disappears during school age. Thus, the syndrome is quite different from cyclic vomiting, although clinical symptoms are apparently similar [4] .
In the previous study, I stressed that patients with this syndrome should not have any underlying disease. However, the present result indicates that 17% of the subjects had various congenital diseases. This indicates that the syndrome is a dysfunctional state and can occur in association with , or on the basis of, a congenital illness . Laboratory findings were not greatly different from those of the previous report, although it became apparent that a small number of patients lacked hypertension or hyponatremia . It was confirmed that ACTH and ADH discharge as well as changes in catecholamine secretion are ACTH-ADH Discharge in Japan consistent laboratory findings in this disorder.
As for the treatment, various drugs were used ( Table 4 ). The first group of drugs were judged to be effective in a single dose.
All drugs in this group were anti-convulsants, and their efficacy rate was approximately 50%. The second group was evaluated as transiently effective or only effective in combined medication.
Suppression of the attack, however, was not obtained with these drugs.
The drugs in the third group were entirely ineffective. The first choice for the treatment, therefore, appears to be anticonvulsants, especially phenytoin.
The clinical signs, laboratory findings and effect of drugs mentioned above suggest that the syndrome is due to periodic hyperactivity of CRH-and ADH-neurons in the hypothalamic paraventricular region, involving the autonomic center in the solitary nucleus and the vomiting center in the medulla. It is postulated that suppressive control from the limbic system may be impaired in this syndrome.
Etiologically, the disorder appears to be in close relation to Wolff's syn-drome [10] . Classified as epilepsy, it may be considered as a periodic partial seizure with autonomic and psychotic symptoms. Although the exact cause of the syndrome is unknown, our previous data indicate that the patients have a decreased dopaminergic inhibition of PGE2-mediated norepinephrine secretion, which may evoke periodic discharge of norepinephrine and concomitant release of ACTH and ADH [3] . This hypothesis remains to be proven.
